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SPECIFICATION 



1. NAME OF THE INVENTION 
Liquid Crystal Display Device 

2. CLAIMS 

[Claim l] A liquid crystal display device comprising; 

2 transparent substrates, transparent electrode^and orientation film are 
formed on displayable area of each transparent sulk trate; 



wherein liquid crystal is placed and sealed in a space formed with said 
transparent substrates and the sealing member and signals from a drive IC 
chip on said substrate are given to said transparent electrode, 
wherein a metal wiring having low resistance is formed between said 
transparent electrode and drive IC chip and protective film made of the same 
material as the orientation film is placed on said wiring in the sealing 
member. 



display. 
[Prior Art] 

A liquid crystal display device in a prior art, as shown in Fig.4, has a 
structure that liquid crystal 44 is placed and sealed between 2 transparent 
substrates 41a and 41b on which transparent electrode 42a, 42b and 
orientation film 43a, 43b are placed, and polarization board 45a, 45b are 
arranged on outer surface of 2 transparent substrates 41a and 41b 
respectively. In a liquid crystal display device formed as mentioned above, 
alignment of liquid crystal molecules is changed by giving electric field to 
liquid crystal 44 through transparent electrodes 42a and 42b, then only 
predetermined light beam from outside, such as from illumination mean 49, 
is passed or blocked to perform a predetermined display. Transparent 
electrode 42a is formed in the X-axis direction in. display area D of 



a sealing member; 




3. DETAILED DESVRIPTION OF THE INVENTION 
[Industrial Applicability] 

The present invention is related to a liquid crystal display device of matrix 



transparent substrate 41a and transparent electrode 42b is formed in the 
Y-axis direction on transparent substrate 41b to form a dot matrix at an 
intersecting point of each transparent electrode 42a and 42b. 
And predetermined electric field is provided at predetermined transparent 
electrodes 42a and 42b with multiplex driving. 

For example, when the display area becomes high duty, such as 640 X 400 
dots, a voltage difference to change or not change becomes smaller. 
In the multiplex driving, in order to control electric potential to be applied to 
a number of intersecting points ( dots) of transparent electrodes 42a and 42b 
correctly, a driving circuit (drive IC chip) is used. As shown in Fig.5, the drive 
IC chips 46a and 46b are arranged on only one of substrates, 41a (a substrate 
having electrode to be signal side), considering driving voltage from an 
external circuit (not shown in the figure), simplification of patterning of data 
signal input wiring, and simplification of mounting operation of drive IC 
chips 46a and 46b on a substrate. Predetermined electric field signal led out 
from output terminals of drive IC chips 46a and 46 b is supplied to each 
individual transparent electrode 42a and 42b. 

In this case, transparent electrode 42a on the substrate 41a on which drive 
IC chip 46a and 46 b are placed and drive IC chip 46a come substantially 
close to each other, and there are few differences among distances from 
output terminals of drive IC chip 46a to transparent electrodes 42a, then an 
influence of potential drop caused by a difference of distance can be 
neglected. 

However, in order to supply predetermined electric field signal from drive IC 
chip 46b to transparent electrode 42b of substrate41b, at least a drawing out 
wiring 48 has to be placed from substrate 41a to transition point 47 which 
conducts signals to substrate 41b with bypassing display area D. That is, a 
length of drawing out wiring 48 from an end part of the display area of 
transparent electrode 42b to drive IC chip 46b is altered according to each 
transparent electrode 42b. For example, when the width of display area in 
the scanning direction is 100mm, simply, there is difference of about 100mm 
between the shortest length and the longest length. Thereby, there appears 
slight deviation on electric potential applied to each transparent electrode 
42b, and then uniform display is not allowed. 

More over, in a high duty liquid crystal display device, such as a display 
device having display area of 640 X 400 dots, difference of voltage to change 



alignment of molecules of liquid crystal or not to change becomes very small, 
and then the deviation of the electric potential becomes more prominence. 
In order to avoid that deviation, as shown in Fig, 5, altering the width of 
drawing out wiring 48 to correct deviation of potential drop caused by 
distance with width of wiring so that substantially uniform potential down 
as a whole is conceived. 

However, in a method of controlling wiring width, uniform potential down 
can be obtained in matrix displays having around 1/100 duty ratio, but when 
the distance between transparent electrode 42a and 42b becomes smaller 
because of the movement toward larger screen and higher density and color 
display, controlling width of drawing out wiring 48 becomes impossible on 
designing and on etching process, then this method can not be a perfect 
solution. 

[Object of the Invention] 

The present invention has been worked out considering problems above 
mentioned, and the object is to eliminate display defectives caused by 
deviation of potential drop resulted by distance between drive IC chip and 
transparent electrode in large extent even in the movement for larger screen 
and high density that makes distance between electrodes narrower and to 
provide liquid crystal display devices having stable manufacturing yield 
ratio. 

[Specific Method to Solve the Problems] 

In the present invention, in order to solve the problems above mentioned, a 
liquid crystal display device comprising; 2 transparent substrates, 
transparent electrode and orientation film are formed on displayable area of 
each transparent substrate; a sealing member; wherein liquid crystal is 
placed and sealed in a space formed with said transparent substrates and 
the sealing member and signals from a drive IC chip on said substrate are 
given to said transparent electrode, wherein a metal wiring having low 
resistance is formed between said transparent electrode and drive IC chip 
and protective film made of the same material as the orientation film is 
placed on said wiring in the sealing member, is provided. 



[Emb o diments] 



Hereinafter, a liquid crystal display device according to the present invention 
is explained in detail with drawings. 

Fig. 1 is a plan view to show a structure of liquid crystal display device 
according to the present invention and Fig.2 is a sectional view taken out 
from Fig. 1 at X - X line. 

A liquid crystal display device according to the present invention comprises 2 
transparent substrates la and lb on which transparent electrodes 2a and 2b, 
and orientation film 3a and 3b are placed, liquid crystal material 4 
sandwiched between said 2 transparent substrates la and lb, and 
polarization board 5a and 5b each arranged on outer surface of said 2 
transparent substrates la and lb respectively. 

Said transparent substrate la and lb is made of glass and so on, transparent 
electrode 2 a and 2b comprising metal oxide such as Indium • tin oxide, 
Indium oxide or tin oxide is formed at least on display area D, and on wiring 
part C in periphery of display area D, drive IC chip 11a and lib to provide 
predetermined signals to said electrode 2a and 2b and/or drawing out metal 
wiring made of Aluminum or Chromium and so on are formed. 
Transparent electrode 2a and 2b are formed on parts corresponding to 
display area D of 2 transparent substrates la and lb, on one transparent 
substrate la, a plurality of transparent electrode 2a (signal side electrode) is 
formed in certain direction, in the X-axis direction for example, on another 
substrate lb, a plurality of transparent electrode 2a is formed in the 
orthogonal direction with transparent electrode 2a on another transparent 
substrate la, in the Y-axis for example. 

Orientation films 3a and 3 b comprise organic material such as polyimide, 
dioxide silicon adhered by oblique deposition and so on, and formed on 
transparent electrode 2a and 2b respectively. Further more, rubbing process 
is performed on the orientation film, 3a and 3b in the certain direction to 
control molecule alignment of liquid crystal 4 according to need. 
Liquid crystal 4 is formed of twisted nematic liquid crystal host material 
having positive dielectric anisotropy to which chiral dopant to define 
twisting direction and twisting amount is admixed. And the liquid crystal 4 
is placed between said 2 transparent substrate la and lb and sealed with 
peripheral sealing member 6. Layer thickness d of liquid crystal 4 is less 
than 10 ii m, 7.6 \i m for example, and major axis direction of a proximity 
molecule of liquid crystal to transparent substrate la and lb is twisted at 



180° to 270° , at 250° for example by rubbing direction of said orientation 
film 3a and 3b. A product of refractive index An and thickness d of liquid 
crystal 4 (retardation) is set to 0.4 to 0.96, 0.43 for example. 
Polarization board 5a and 5b are adhered to outer surface side of substrate 
la and lb respectively so that the major axis direction of a proximity 
molecule of liquid crystal to transparent substrate la and lb and 
polarization axis form predetermined angle. 

In addition, gap members 7 made of glass fiber, resin pearl or alike are 
scattered on whole substrate la and lb to keep thickness of liquid crystal 4 
in constant. 

Electric field applied to the liquid crystal 4 is supplied by drive IC chip 11a 
and lib through transparent electrode 2a and 2b. 

Drive IC chip 11a and lib are arranged on one substrate la and supply 
voltage, display data, clock signal and synchronization signal are input from 
an external signal generator (not shown in the figure) and predetermined 
voltage is supplied to transparent electrode 2a or 2b selected by multiplex 
driving. 

Drawing out metal wiring 12 is formed to give voltage output from said drive 
IC chip 11a and lib to transparent electrode 2a and 2b of display area D. 
Specifically, it is made of metal having low electric resistance such as 
aluminum, chrome, and formed on wiring part C of one substrate la to 
connect output terminial of drive IC chip 11a and lib with each transparent 
electrode 2a and 2b. In addition, as for supplying of voltage to another 
substrate 2b, metal wiring 12 of substrate la extends to the vicinity of 
transparent electrode 2b and the voltage is given from metal wiring 12 of 
substrate la to transparent electrode 2b of substrate lb through dot shape 
transition point 13 made of silver paste and so on. 

In the liquid crystal display device above mentioned, illumination mean 14 is 
arranged on polarization board 5b side for example, when electric field is not 
applied to the liquid crystal 4, light from illumination mean 14 is linearly 
polarized by polarization board 5b, and when it passes through liquid crystal 
4, linear polarizes light becomes elliptical polarized light. Then light 
components having predetermined direction are taken out. Blue mode, 
yellow mode and black and white mode can be obtained respectively by the 
retardation and polarization board with the relation to components of 
predetermined direction. When electric field is applied to the liquid crystal, 



light from the illumination mean is linearly polarized by the polarizing board 
5b, it does not become elliptical light at passing through liquid crystal layer 
14, only components in the predetermined direction are taken out by 
polarizing board 5a. 

Fig.3 is a partial enlarged view of the present invention. 

Metal wiring 12 is extended from output terminal of drive IC chip 11a of 
substrate la to correspond with transparent electrode 2a, then having 
contact with transparent electrode 2a with metal wiring 12 at the part 
sealing member 6 is adhered. A number of metal wiring 12 corresponding to 
the number of transparent electrodes 2b are extended from drive IC chip lib 
to control voltage supply to transparent electrode 2b in the Y-axis direction, 
bypassing display area D and pass oyer sealing part 6, and extended to 
transition point 13 formed at the end part of transparent electrode 2b. 
As metal wiring 12 is formed with a low electric resistance material such as 
aluminum, chrome, nickel as a single layer or a laminated layer having 
thickness of 0.5 to 2.0 // m, differences of potential downs caused by the 
difference between distances of a transparent electrode 2b which is close to 
drive IC chip lib and a transparent electrode 2b which is far from drive IC 
chip lib because of length of drawing wiring can be neglected. And also, 
Metal wiring 12 which is electrically connected to output terminal of drive IC 
chip lib is coated with protective film 15 in an inner region of sealing part 6. 
Protective film 15 is formed with the same material of said orientation film 
3a such as organic material like polyimide or dioxide silicon film in the same 
step. As the protective film 15 is formed, liquid crystal 4 does not contact 
with the metal wiring 12 directly, then corrosion caused by water of liquid 
crystal won't be occurred. 

Protective film 15 and orientation film 3a are formed successively, and then 
the function of protective film 15 is maintained after orientation process, but 
it may be formed independent from orientation film 3a. 

It is important to increase adhesion strength at crossing part of a metal 
wiring 12 connected to drive IC chip lib electrically and a sealing member 6 
by enlarging width of the sealing member 6 at the part. 

In the next place, manufacturing method of metal wiring 12 and transparent 
electrode 2a is explained. At first, Indium-Tin alloy to be transparent 
electrode 2a is deposited on whole surface of transparent substrate la with 
thickness of 700 to 2000 X by sputtering, and then low electric resistance 



metal film such as Aluminum, Chrome or Nickel is adhered in single layer or 
laminated layer. Secondly, patterning the shape of transparent electrode la 
and metal wiring 12, and place a mask leaving only display area, then 
selectively remove low electric resistance metal film only on display area D 
with photolithographic method. After that, deform Indium-Tin alloy exposed 
on the display area D to transparent conductive film of oxide Indium ■ Tin by 
heat oxidization. 

As mentioned above, metal wiring 12 having low electric resistance is formed 
with transparent electrode 2a in the same step and the same patterning, 
therefore metal wiring 12 and transparent electrode 2a are integrated in a 
simple step and connection between them becomes sure, and difference of 
potential downs caused by drawing out distance can be improved. 
Further more, potting metal wiring 12 except for sealing material 6 and 
whole drive IC chip 11a and lib with silicon protective resin, for example, is 
effective to avoid corrosion caused by moisture in the atmosphere. 
And more, as shown in Fig.2, metal wiring 12 may be drawn out from signal 
terminal 17 connected to external circuit immediately to drive IC chip 11a 
and lib side through liquid crystal 4 in sealing material 6. Thereby, 
substrate la can be minimized and occupancy ration of the display region 
area to substrate la can be increased. In this case, it is also important to 
form protective film 15 so that metal wiring 12 does not contact with liquid 
crystal 4. More preferably, adhesion strength to transparent substrate la 
and lb may be increased by dividing wirings that require wider metal wiring 
12 at crossing with sealing member 6 such as a ground wiring to drive IC 
chip 11a or lib, a wiring for driving voltage, into 2 and placing sealing 
member 6 between wirings. 

Though a transmissive liquid crystal display device is used for explaining the 
embodiment above mentioned, the embodiment can be widely applied to not 
only reflection type but also laminated type liquid crystal display device 
having a plurality of liquid crystal layer and so on. 

[Advantageous Effects of the Invention] 

As mentioned above, in the present invention, deviation of potential downs of 
voltage signal from drive IC chip to a transparent electrode can be decreased 
sufficiently without enlarging width of drawing out wiring, and better 
display can be obtained. 



And also, even if a metal layer such as Aluminum, Nickel or Chrome extends 
into sealing member sealing liquid crystal, as the metal wiring is covered 
with protective film formed with orientation film in the same process, no 
corrosion occurs and better display can be obtained for a long time. 

4. Brief Explanation of Drawings 

Fig. 1 is a plan view to show the structure of a liquid crystal display device 
according to the present invention. 

Fig.2 is a sectional view taking out of the part shown in Fig.l with X-X line. 
Fig. 3 is a partial enlarged plan view of a liquid crystal display device 
according to the present invention. 

Fig.4 is a sectional view to show the structure of a liquid crystal display 
device according to a prior art, Fig. 5 is partial enlarged plan view of a liquid 
crystal display device according to a prior art. 

la, lb, 41a, 41b • ■ • transparent substrate 

2a, 2b, 42a, 42b - • • transparent electrode 

3a, 3b, 43a, 43b • • • orientation film 

4, 44 • • • liquid crystal layer 

5a, 5b, 45a, 45b • ■ * polarization board 

11a, lib - • • drive IC chip 

12 • ■ * metal wiring 

15 • - * protective film 
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